Abstract: Oxidation of benzyl alcohol and some meta-and para-substituted alcohols by phenyliodoso acetate (PIA) in t-butyl alcohol-water medium (50:50) leads to the formation of corresponding benzaldehyde. The stoichiometry of the reaction was found to be 1:1. The reaction was first order each in substrate and oxidant concentrations. This reaction was studied at four different temperatures and the activation parameters were calculated. Correlation analysis was carried out using Taft's and Swain's dual substituent parameter (DSP) equation. The rate data of meta-compounds showed good correlation with (F,R) values, para-substituted benzyl alcohols showed good correlation with σ I σ R + A suitable mechanism has been proposed.
Introduction
Pausaucker et al 1 have studied that the oxidation of primary and secondary alcohols by phenyliodoso acetate (PIA) is not facile. Vaidyanathan and Venkatasubramaniam 2 reported the oxidation of α-hydroxy acids by phenyliodoso acetate in acetic acid medium and they found in aqueous medium only free radical and ionic mechanism is possible. The oxidation of various organic compounds by phenyliodoso acetate was studied 3-9. Phenyliodoso acetate was found to be a good oxidizing agent in the synthesis of isoflavan quinones 11 . Redox properties of marine natural products were studied by PIA 12 . This communication deals with the kinetics and mechanism of oxidation of meta-and parasubstituted benzyl alcohols by PIA in t-butyl alcohol-water medium. PIA acts as a good oxidizing agent.
Experimental
Benzyl alcohol and substituted benzyl alcohols were purified by repeated distillation and recrystallization. Phenyliodoso acetate was prepared by the reported method 10 .
All the kinetic measurements were carried out in a glass stoppered iodine flask protected from light and thermostated. Reactions were carried out in t-butyl alcohol-water medium at 30±1 °C in the presence of 2.5×10 -3 M sulphuric acid unless otherwise stated. The course of the reaction was followed iodometrically.
Stoichiometry and product analysis
Stoichiometry of the reaction was found to be 1:1. The product analysis was carried out by mixing equimolar mixture of benzyl alcohol and phenyliodoso acetate and kept at room temp for 24 h under the kinetic conditions employed. Then the mixture was poured into a china dish and concentrated to a small volume by spontaneous evaporation. It was extracted with ether and the ether extract was dried over anhydrous sodium sulphate. Then the ether evaporated to get the liquid product. From IR and UV spectra, the extracted mixture was analyzed and it showed that the sole product was benzaldehyde.
Results and Discussion
The oxidation of benzyl alcohol by phenyliodoso acetate has been carried out in 50:50 tert-butylalcohol-water medium in presence of 2.5×10 -3 M sulphuric acid. The rate data observed is given in Table 1 .
The reaction is found to be first order with respect to [PIA] . A plot of log k obs vs. log[BzOH] gave a straight line with unit slope indicating first order with respect of [BzOH] . In order to know the role of H 2 SO 4 the reaction was carried out in the absence of H 2 SO 4 It has been observed that the rate of the reaction increases with increase in H 2 SO 4 . A plot of log k obs vs. log[PIA] is a straight line and passes through the origin. The effect of varying the solvent composition was studied by following the rate of the reaction by increasing the % of t-butyl alcohol. Rate of oxidation increases with decrease in dielectric constant of the medium. The addition of sodium perchlorate has no significant effect on the reaction rate showing the absence of primary salt effect. 
Mechanism and rate law

Correlation analysis of reactivity
Eight meta-and para-substituted benzyl alcohols have been subjected to oxidation by PIA at four different temperatures in similar conditions for the parent compound. The rate constants along with the activation parameters for the reaction of substituted benzyl alcohols with PIA are given in Table 2 . Table 3 . The statistical parameters, standard deviation (SD), coefficient of multiple correlations (R) and the parameters for precision 17, 18 (f and ψ) are also presented in Table 3 . Table 3 Results of multiple regression analysis of the rate data of meta-and para-substituted Benzyl alcohols by PIA at 303K Substituent constants The multiple regression analysis was carried out with dual substituent constants
, σ I σ R + and F,R. The rate of oxidation of meta-compounds showed good correlation with (F,R) values. para-compounds showed comparatively good correlation with
The values of statistical data for goodness of fit ψ and f are also point the same conclusion. The coefficients for reaction constants ρ I, ρ R at four different temperatures and the statistical parameters R, SE, f and ψ are given in Table 4 .The value of λ (λ= ρ I / ρ R ) for the para-compounds are around 0.60 and for meta-compounds it is around 0.40 indicating para-compounds are more susceptible to resonance effects than to field effect and metacompounds are more susceptible to field effects than to resonance effects. The percentage contributions of resonance effect to the total polar effects for para-compounds have been calculated using the following equation, P R = (ρ R ) × 100 / (ρ I)+ (ρ R ) The regression coefficients of σ I and σ R are negative indicating that electron releasing groups accelerate the reaction. The contribution of resonance parameters to the total effect have also been determined at four temperatures. For para-compounds the resonance contribution is around 38 per cent of the total polar effect. whereas, for meta-compounds it is around 25 per cent These values are given in Table 4 . Table 4 . Temperature dependence of the reaction constants for the oxidation of meta-and para-substituted benzyl alcohols by PIA 
Conclusion
Oxidation of benzyl alcohol and some meta-and para-substituted alcohols by phenyliodoso acetate (PIA) in t-butyl alcohol-water medium (50:50) leads to the formation of corresponding benzaldehyde. The reaction proceeds through a complex formation type. PIA acts as a good oxidizing agent and can be used in organic synthesis. Field effect influences the rate of the reaction both in meta-and para-substituted compounds when compare to resonance effect.
